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INSTRUCTIONS TO CANDIDATES 
Attempt five questions including AT LEAST ONE but not more than two questions from each of the sections A, B and C.

Assume where necessary;

Acceleration due to gravity    g 
=
  9.81ms-2
Speed of light in vacuum        C
=
3.0 x 108 ms-1
Electronic charge                    e
=
     1.6 x 10-19 C                                               
Electronic mass
=
9.11 x 10-32 kg
Permeability of free space, 
                                                     
=
4.0π x 10-7Hm-1
Permitivity of free space, 
=
8.85 x 10-12Fm-1
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=

9.0 x 109F-1m












1	a) 		Define the following terms as applied to lenses.
		(i) Principal focus                                                                           	         (1mark)
		(ii) Focal plane                                                                                	         (1mark)

	(b) 	Describe a simple experimental determination of a focal length of inaccessible
    		lens. 	 						         		         (5marks)

	(c)	(i) 	Sketch a ray diagram of formation of a real image of a virtual object in a    
                  	concave lens.                                                                                                   (1mark)
       	
		(ii)	 Two biconvex lenses of focal length f1and f2 are cemented together, if an object is placed in front of one of them, show that 
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, where F is the combined focal length of the lenses.     (4marks)

	(d) Calculate the angular separation of red and violet rays which emerge from a 600 glass prism when a ray of white light is incident on a prism at an angle of 45, the glass prism has refractive index of 1.64 for a red light and 1.66 for a violet light.          (4marks)

(e) In a certain experiment, a pendulum bob B swings to and from in front of a concave mirror M whose focal point F and centre of curvature C are shown below.






                   ________________________________________________





The motion of the pendulum ball is described by the equation x = f sinwt, where f is the focal length of the mirror and x is its distance measured from C along the principle axis. Shown that the distance V from the pole to the image of the swinging bob is given by

                                      V = [2-sin wt] f
                                               1- sin wt


2(a) explain, with the aid of a diagram the term visual angle and its relation to the length of the image on retina of an eye.                                                                      (03 marks)

(b) Draw a ray diagram of a   Galilean telescope and drive the expression for its magnifying power when in normal adjustment.                                                 (05 marks)

(c) (i) State one advantage and grave disadvantage of Galilean telescope.        (02 marks)
(ii) A lantern is required for the projection of slides 3cm2 onto a screen of 7m2. The distance between the front of the lantern and the screen is to 20m. Find the focal length of the most suitable projection lens.                                                                      (04 marks)

(d)  What do you understand by the term apparent size of an object and the magnifying power of microscope as used in optics?                                                             (02 marks)  

(e) Two equiconvex lenses of focal length 20cm are placed in contact and the space between them filled with water find the focal length of the combination if absolute refractive indices of glass and water are 3/2 and 4/3 respectively.                     (04 marks)

3(a) Define the wave length of a wave.                                                               (01 mark)

 (b)  A source of sound moving with velocity US approaches an observer moving with velocity U0 in the same direction. Derive the expression for the frequency of sound heard by the observer.                                                                                                    (05 marks)

(c) Explain what happens to the pitch of the sound heard by the observer in (b) above when the 
(i) Observer moves faster than the source                                                           (02 marks)
(ii) Observer‘s velocity is equal to that of the sound.                                         (02 marks)

(d) Given the progressive wave equation,  y = a sin [200∏ + ii /17 X ], calculate all the waves constants.                                                                                                  (04 marks)

(e) The wire of a guitar of length 50cm and mass per metre 1.5x 13-3 kg is under tension of 173.4 N. if it is plucked at its mid-point, find the 
(i)  Frequency                                                                                                       (03 marks)
(ii) Wave length, of the fundamental note                                                           (03 marks)

4(a)(i) State the principle of super position of waves                                           (01 mark)
     (ii) State two differences between stationary waves and progressive waves.                     (02 marks)

  (iii) Describe how interferences can be used to test for the flatness of a surface.                     
(03 marks)

(b) (i) what is meant by resonance?                                                                       (01 mark)
     (ii) Describe the determination of the speed sound by resonance tube.           (05 marks)

(c) What are the first two successive resonance lengths of a closed pipe containing air at 270 C  for a tuning fork of frequency 341H2 if the speed of sound at 00 C is 330ms-1.
(05 marks)

(d) Two microscope slides are in contact at one end and are separated by a thin piece of paper at the other end. Monochromatic light is directed normally on the wedge.
 (i) What type of fringes will be observed?                                                         (02 marks)

(ii) Explain what would be observed if a liquid is introduced between the slide.               (02 marks)




                                                    SECTION B



5 (A) Define the following terms
(i) Magnetic flux density                                                                                 (01 mark)
(ii) Electromagnetic moment                                                                              (01 mark)

(b) With the aid of a well-labeled diagram, explain the mode of action of a moving coil galvanometer.                                                                                                      (05 marks)

(c) (i) Explain with a diagram why a current carrying conductor experiences a magnetic force when placed in  magnetic field.                                                                  (03 marks)

(ii)  Derive the expression of the magnetic force on the electron charge e moving at a velocity, V at angle Q with the field of flux density B.                                        (03 marks)

(d) A rectangular coil of N turns and area Am2is suspended in a uniform magnetic field of flux density B testes. Initially the plane of the coil is at angle Q to the magnetic field.
Derive the expression for the initial torque on the coil when a current of, I amperes flows through the coil.                                                                                                    (04 marks)

(e) Two long parallel wires p and q are separated by 12cm in a vacuum. The wires carry currents of 15A and 10A respectively in the same direction At what point between the wires is the magnetic flux density zero?                                                           (03 marks)

6	(a) 	State the laws of electromagnetic induction.                                             (2 marks)
	(b)	Explain, using the case of a North pole of a magnet approaching a coil why Lenz’s law is a consequence of the law of the conservation of energy.                        (04 marks)


	(c)(i) With the aid of a suitable diagram, explain the device that works on the principle of mutual induction.                                                                                                (05 marks)

      (ii) Out line the two causes of inefficiency and suggest ways of minimizing them.    
(02 marks)
(d) Explain what is meant by back e.m.f in a motor.                                        (01 mark)

(ii) A motor of armature resistance 0.75  is operated from a 240 V d.c supply. When the motor turns freely with out a load the current in the armature is 4A and the motor makes 400 rev. /min.  With a load is placed on the motor, the armature current increases to 60A. Find the new speed of rotation of the motor.                                                      (04 marks)

(e) When a wheel with metal spoke 1.2 m long is rotated in a magnetic field of flux density 5x10 -5 T normal to the plane of the wheel; an e.m.f of 10 -2 V is induced between the rim and axle. Find the rate of rotation of the wheel.                       (02 marks)   

7(a) Define the terms amplitude and root mean square value of an arc.              (02 marks) 

 (b)(i) A sinusoidal altemating current I = 4sin (100) amperes flows through a resistor of resistance 2.0 . Find the mean power dissipated in the resistor. Hence deduce the r.m.s value of the current.                                                                                            (04 marks)

(ii) Briefly explain why capaetors and inductors are said to be wattles devices.      (02 marks) 
    
(c) Describe how, with a diagram the half wave rectifier meter is used to measure altemating current.                                                                                           (05 marks)

(d) An induction of inductance L is connected across a source of alternating current I = I0
Sin wt. find 
(i) The instantaneous voltage VL across the inductor.                                       (04 marks)

(ii) Sketch using the same axes, the variation with time the voltage across the induction and the current through it.                                                                                 (02 marks)

(iii) Draw a vector diagram for an inductor.                                                      (01 mark)


